Background: In Western Australia (WA), health policy recommends encouraging the use of active self-management strategies as part of the co-care of consumers with persistent low back pain (LBP). As many areas in WA are geographically isolated and health services are limited, implementing this policy into practice is critical if health outcomes for consumers living in geographically-isolated areas are to be improved.
Background
Persistent low back pain (LBP) is poorly managed and consequently the associated health and economic burden for consumers and for society are substantial [1, 2] . For consumers with persistent pain (of which in Australia, LBP represents a significant proportion of the musculoskeletal contribution [1] ), less than 10 per cent of patients gain access to effective management, yet according to recent international data, up to 80 per cent could feasibly receive effective care [2, 3] . Furthermore, reliable data indicate that the burden of persistent pain for consumers and society can be markedly reduced when available evidence-based management is implemented [2, 4] .
Many factors contribute to this gap in healthcare for consumers with LBP, including the failure of evidence to be translated into best practice [5] [6] [7] , an inadequately trained and skilled health workforce [8, 9] and a lack of co-ordinated interdisciplinary care [10] , the latter being a favoured model for consumers with persistent LBP [11] . To obtain effective care is difficult because persistent pain is often poorly understood by the general community, by educators, researchers and health professionals [3, 12] , often resulting in stigmatization and conditions not being legitimized [13, 14] . While there is overwhelming neurobiological evidence of changes in the brain which typically underlie persistent pain [15] [16] [17] [18] , many health professionals still view consumers with persistent pain within a framework that is biomedical rather than biopsychosocial [19] , thereby missing the importance of taking a whole person approach to pain management.
Additional disadvantage exists for consumers with persistent LBP who reside in geographically isolated regions, where there is even less access to evidence-based pain services and community support [12, 20] . This is the case for many Australians, where a large landmass is populated with low densities of people, dispersed outside of urban centres, particularly in Western Australia (WA). In this study, we targeted three remote WA locations, which included Kununurra, Albany and Kalgoorlie. Taking the shortest travel route, these towns are situated 3206 kms, 595 kms, and 409 kms respectively away from the state capital Perth. Kalgoorlie and Kununurra lie in the most sparsely populated areas in the state, having a population density of less than 0.1 persons per sq km [21] . Developing innovative models of service delivery based on a contemporary perspective of persistent pain and aligning these models with a skilled workforce, is one strategy targeting the needs of people in these remote areas [22] . Integral to such a model of care for the management of persistent LBP is the facilitation of consumer use of active self-management strategies [23] [24] [25] , as these are associated with significantly lower rates of health care utilization compared to solely using passive options [23, 26] .
The focus in this study was the implementation of an interdisciplinary model of care for consumers with LBP living in remote areas of WA using a previously established and consumer-oriented Self Training Educative Pain Sessions (STEPS) program [25] . In a tertiary setting, STEPS has demonstrated significantly reduced wait-times, costs per new patient episode and volume of outpatient appointments and in parallel, an increased utilization of active pain management strategies and increased patient satisfaction [25] . The aim of this project was to deliver and evaluate the effectiveness of a modified STEPS program (mSTEPS) to consumers with persistent LBP living in geographically isolated areas of WA.
Methods

Study design/setting/population
Consumers from three remote WA centres (Kununurra, Albany and Kalgoorlie) were invited to attend mSTEPS in their area through flyer advertisements distributed by Rural Health West (rural health medical services) and Arthritis and Osteoporosis WA, the peak advocacy organization for musculoskeletal disease in WA. The three mSTEPS interventions were run during 2010-2011. Those who consented to participate in the evaluation component of the intervention were enrolled in a prospective cohort study. Inclusion criteria required consumers to be able to give voluntary, informed consent for the collection of data and to have persistent LBP. Participants who were not fluent in written and spoken English were excluded from the study. The study was approved by the local Institutional Ethics Review Committees and adhered to the Code of Ethics of the Declaration of Helsinki.
Participation, consent and anonymity
Eighty consumers and carers registered and attended mSTEPS. Excluding carers from whom data were not collected, 55 consumers were recruited. Of this number, 4 were excluded, 3 of whom were blind and could not complete the data requirements and one of whom did not meet the inclusion criteria (no LBP). The remaining 51 consumers consented to use of their data for the purposes of this study.
At baseline and immediately prior to mSTEPS (i.e.; same day), consenting participants completed a uniquely-coded battery of questionnaires. The educational team remained blinded to the data collection, entry and analysis. At 2.5 months post-intervention, consumers were mailed a post-course questionnaire set with the same unique ID codes, with instructions to complete and to return within 2 weeks (i.e. by 3 months post). Non-responders were contacted by phone on not more than 2 occasions, to request the completion of the post-course questionnaires. In a related study, a subset of 14 of these 51 consumers drawn from each of the 3 locations were also purposively sampled and interviewed in order to better understand their experience of access to health information and services and use of self-management strategies [27] . To contribute to sustainability, the Albany mSTEPs intervention was captured on DVD and provided to mSTEPS consumers post 3 month data collection.
Study intervention
The mSTEPs program involved the same components as the original STEPS model [25] , with the modules delivered in a more compressed format of 6.5 hours over a single day (these components are summarized and presented as Additional file 1).
Outcome measures
A battery of self-report questionnaires was administered to participants at baseline, and this battery was repeated at 3 months after mSTEPS (Table 1 ). In addition, on the same day and immediately following mSTEPS, one measure related to back pain beliefs was repeated (Table 1) and participants were also asked to rate the usefulness of the intervention, as described below. To limit responder burden, and given the considerable time required for completion of the baseline battery of questionnaires (30-40 minutes at baseline), the same day post measures were limited to these 2 items. Additionally, it was anticipated that repeating the full battery at this time point would not provide any meaningful data at that time. The battery was designed to align with the core domains and measures of outcomes as outlined in the IMMPACT recommendations [28] and which, while directed at clinical trials, also have broad utility for all clinical pain research [29, 30] .
Demographic data
Consumers' age, gender, marital status, country of birth, language spoken, level of education, employment status, medical benefits eligibility, injury compensation status and injury litigation status were recorded.
Healthcare utilisation
Consumers were asked whether they had ever sought care for their back pain in the past and if so, to indicate from whom, by selecting from pre-specified categories of healthcare practitioners including doctors, allied health professionals and alternative practitioners, using an 'other' category [23, 25] .
Clinical data
Elements of the Nordic Musculoskeletal Pain Questionnaire [31] were used to confirm LBP prevalence and to measure pain duration. Mean LBP intensities (current; past week; past month) were measured using an 11 point numerical rating scale (NRS) of 0 to 10, with the left anchor 0 = no pain and the right anchor at 10 = maximal imaginable pain [32] . Consumers were asked to selfnominate up to 3 functional activities that they were unable to do or had difficulty with due to their LBP and to rate the level of difficulty using an 11 point numerical rating scale (NRS) of 0 to 10, with the left anchor 0 = unable to perform activity; and the right anchor at 10 = able to perform activity at pre-injury level. As participants were not asked to re-estimate the level of difficulty with the same activity at post mSTEPS, and thus a change in activity-specific disability could not be calculated, we chose to tabulate the frequencies of reported difficulties with commonly listed activities, and to use the data for a baseline sample description only.
Use of self-management strategies
Consumers indicated their use of active and passive pain coping strategies when responding to the question 'Which of the following approaches helps to relieve your back pain?' (Table 2 ). These coping strategies were based on those originally described by Brown and Nicassio [33] and subsequently represented [23, 25] as four categories: active behavioural, active cognitive, passive behavioural and passive conventional. Consumers could select as many strategies as they considered relevant to their persistent LBP. Definitions for these categories have been well documented elsewhere [23, 25] .
Pain-related cognitive-behavioural instruments
Coping skills questionnaire (subscale 2; catastrophizing)
The catastrophizing subscale of the Coping Skills Questionnaire (CSQ) [34] was used to assess general pain catastrophizing beliefs, as the subscale appears to demonstrate greater utility in terms of examining coping, appraisals, and pain adjustment compared to the composite scores [35] . This subscale lists 6 items which are scored using a 7-point Likert scale with responses 0 indicating 'never' to 6 indicating 'always'. Scores can range from 0-36 with higher scores indicating greater catastrophizing beliefs. The internal consistency of the subscale is reported to be α=0.85 [36] .
Back pain beliefs
Beliefs about the inevitable consequences of future life with low back problems was measured using the Back Beliefs Questionnaire (BBQ) [37, 38] . The BBQ consists of 14 items, each of which is rated on a 5 point Likert scale, ranging from 1 (completely disagree) to 5 (completely agree), yielding a possible range of 9 to 45. A higher score indicates more positive beliefs, suggesting better ability to cope with LBP. The internal consistency (α=0.70) and test-retest reliability (ICC = 0.87) of the BBQ have been established previously [38] .
Fear avoidance beliefs
The Fear Avoidance Beliefs Questionnaire (FABQ) [39] was administered to assess fear avoidance beliefs around work and physical activity. Items are rated using a 7 point Likert scale, with 1 indicating 'completely agree' to 7 indicating 'completely disagree'. Two subscales are calculated with a total possible score of between 0-24 for the FABQ-physical and between 0-42 for FABQwork. For both subscales, a lower score is consistent with fewer fear-avoidance beliefs. Internal consistency for FABQ-physical and FABQ-work were reported as α=0.77 and α=0.88, respectively [39] . Thresholds of > 14 (FABQ-P) and > 29 (FABQ-W) suggest elevated fear avoidance beliefs [40] .
Emotional functioning
A measure of negative emotional functioning was assessed using the Depression, Anxiety and Stress Scale (DASS21) [41] . The rating scale for DASS uses a 4 point Likert scale with 0 (indicating 'did not apply to me at all') to 3 (indicating 'applied to me very much, or most of the time'). As DASS is based on a quantitative dimensional measure of distress along the axes of depression, anxiety (symptoms of psychological arousal) and stress (the more cognitive, subjective symptoms of anxiety), we limited questions to the two top loading items for each subscale, determined through earlier factor analysis [42] and represented these within the rating categories outlined above (i.e.; indicating degree of difference). Questions and loading were as follows: depression: question 10 (.53) and question 21 (.42); for anxiety: question 7 (.46) and question 19 (.43); and for stress, question 1(.38) and question 14(.42) [42] .
Health literacy
Information about the broader elements of health literacy [43] including the ability to seek, understand and utilize health information, was measured using the Health Literacy Measurement Scale (HeLMS) [44, 45] . This tool consists of eight independent domains including patient attitudes towards health, understanding health information, social support, socio-economic considerations, accessing general practice healthcare services, communicating with health professionals, being proactive, and using health information. Each of the 29 items is rated on a 5 point Likert scale with the 1 indicating 'unable to do' to 5 indicating 'able to do without difficulty'. By summing and averaging the items for each domain, a score is calculated for each domain.
Clinical usefulness of the mSTEPs intervention
Consumers used a Global Perceived Impression of Usefulness (GPIU) scale to rate usefulness of the mSTEPs, scored with an 11-point NRS scale, 0 indicating 'not at all useful' to 10 indicating 'extremely useful' [46] .
Statistical analyses
Demographic variables for participants were described using mean and standard deviation (SD) for continuous variables or frequencies and percentages for categorical variables. The within-subject changes in questionnaire scores from pre to post intervention were analyzed using dependent t-tests. Responses for each HeLMS item were also dichotomized as 'no difficulty' (i.e.; a score of 5 on the Likert scale) or 'any difficulty' (i.e.; a score of 1-4 on the Likert scale) and the proportion of scores in each category was calculated, consistent with an earlier approach [47] . Statistical significance was set at α = 0.05.
Results
Demographic and clinical data
Demographic data are shown in Table 3 and health care utilization regarding LBP is shown in Table 4 , while baseline clinical data are presented in Table 5 .
Use of self-management strategies
At baseline, a range of active and passive self-management approaches were reportedly used by consumers to help relieve their LBP (Table 5 ). On average, more active strategies were employed than passive strategies. The three most frequently nominated strategies within each of the four categories (data not shown) were: (i) active behavioural: did small bits often, modified activity, exercise and corrected posture/stretches (equal); (ii) active cognitive: relaxation, improved diet, ignored pain; (iii) passive: rest, hot bath/shower, massage; (iv) passive conventional: took medication, physiotherapy treatment and surgery/operation.
Pain-related cognitive behavioural measures
Baseline mean (SD) scores for each belief measure are shown in Table 5 .
Emotional functioning
The majority of responses to the DASS fell into the 0 and 1 categories for all three dimensions (less negative emotional functioning) ( Table 5) . A small percentage of consumers endorsed either categories 2 and 3 for various items (suggesting more negative emotional functioning).
Health literacy
While the mean scores for each of the eight domains on the HeLMS ranged from 4.2 to 4.7, suggesting overall adequate health literacy, the range data highlight that some individuals experienced difficulty within some domains (Table 6) . To indicate what proportion of consumers had any level of difficulty with an item, versus the proportion who reported no difficulty, a further Table 3 Demographic characteristics of consumers with persistent low back pain Consumers with persistent low back pain were recruited to the modified Self Training Educative Pain Sessions program which was conducted in three remote regions of Western Australia. Demographic data are presented as n (%) unless indicated otherwise } In Western Australia, to complete High School requires 5 years of study; ¥ The Australian Federal Government funds a scheme which benefits recipients, including low income earners and selected other groups with access to subsidized prescription medicines and a lower Extended Medicare Safety Net threshold, both of which reduce out-of-pocket costs.
analysis was undertaken on each domain to examine the proportion of people who scored 1 to 4 on each item, versus those who scored 5.
Same day immediately post-intervention evaluation
There was a clinically-important increase in consumer BBQ scores (N = 46) comparing baseline [mean (SD): 25.8 (7.6)] to same day post-intervention [28.8 (7. 2)] [mean difference (95% CI): + 3.0 (0.9 to 5.1); P = 0.005] indicating more positive consumer beliefs about back pain. The majority of consumers (86.4%) rated mSTEPs as useful (NRS: 7 to 10), with a small proportion (9.1%) indicating the intervention was moderately useful (NRS: 4 to 6) and only 2 (4.5%) consumers rating the intervention as not that useful (NRS: 0 to 3).
Baseline to 3 month post-intervention evaluation
Twenty five subjects (49% response rate) responded to the three month postal questionnaire (Table 7) . There were no baseline differences in demographic, clinical, health literacy or any belief measure between responders and non-responders.
Analysis of responders alone demonstrated for the same-day evaluation, a similar significant increase in BBQ scores as the whole group [mean difference (95% CI): +2.8 (0.0 to 5.7); P = 0.049], but the improvement was not sustained at 3 months [mean decrease from same-day post (95% CI): -2.0 (−0.4 to −3.6); P = 0.018]. The number of self-management strategies used by consumers did not change significantly and none of the pain-related cognitive-behavioural measures indicated any significant changes from baseline scores at 3 months post-intervention. Health care utilization and pain intensity measures did not change significantly (data not shown).
Discussion
This study evaluated the outcomes of delivering a consumer-oriented, evidence-based interdisciplinary pain education intervention, mSTEPS, to consumers with persistent LBP residing in three geographically-remote areas in WA. At baseline, consumers demonstrated scores suggesting positive back pain beliefs, adequate health literacy and positive health behaviours, the latter reflected by the use of more active than passive strategies in self-managing their persistent LBP. Immediately following mSTEPS, consumers' general beliefs about back pain were significantly more positive indicating a short term improvement in beliefs and the vast majority of consumers rated the program as useful. At 3 months post-mSTEPS intervention, there was no evidence for significant improvement in any baseline measure. This lack of longer term effect may reflect the already high baseline measures or could indicate that additional reinforcement strategies are required in order to sustain improvements in back pain beliefs. Whether a sustained improvement in back beliefs facilitates the adoption of more positive health behaviour is unclear, although it is likely that additional reinforcement strategies are required for this to occur.
In our study, general back pain-related attitudes and beliefs were similar to those reported in other Australian populations with and without LBP [43, 48, 49] and to other international cohorts [50] . Immediately following mSTEPS, the clinically significant shift towards more positive beliefs about back pain and its consequences was an important outcome, given negative attitudes and beliefs in consumers with persistent LBP can significantly contribute to disability [39, 48, 51, 52] . The magnitude of the positive shift was similar to that previously demonstrated following an Australian population-based intervention designed to improve beliefs about back pain [51, 53] . However, the positive shift in the same-day beliefs in the present study was not sustained when examining differences in 3 month-responder scores at baseline (27.2 ± 6.9), same-day (30.3 ± 7.0) and at 3 months post-intervention (28.4 ± 6.8). These consumers demonstrated a significant decrease in scores at 3 months from their significantly improved levels immediately post-course. The pattern of decrease in BBQ scores is unclear, as data were not collected between the sameday post and the 3 month test points. Therefore, we can safely surmise that a brief intervention such as mSTEPS, used as a stand-alone intervention, appears insufficient to generate a sustained improvement in back beliefs and it is likely that additional measures are required to achieve a sustained positive shift in consumer back pain beliefs. Support measures may involve the repetition of simple evidence-based messages using multimedia [53, 54] ; supplemental educational written materials [50] ; reinforcing strategies delivered via internet-based educational approaches [55] ; or active management and group-based cognitive-behavioural approaches [56, 57] . The use of internet approaches may be particularly well-suited to geographically-isolated consumers with LBP. Furthermore, we suggest that regular community-based group sessions for consumers with LBP with limited access to pain services and community Use of self management strategies (count: mean (SD)) (N = 49)
Active Behavioural (total possible items = 9) 3.6 (2. Measures included pain intensity, pain duration, functional limitations, use of active and passive self management strategies, back pain beliefs (BBQ), catastrophizing beliefs (CSQ), fear avoidance beliefs regarding work (FABQ-W) and physical activity (FABQ-P), and factors which load to depression, anxiety and stress (DASS). Data are presented as n (%) unless indicated otherwise LBP: low back pain; †VAS: Visual Analogue Scale; } The two top loading items from each of the three self-report scales of the Depression, Anxiety, Stress Scale (DASS) were used and the scales for each questions are identified as follows:
a Depression scale; b Stress scale; c Anxiety scale.
support [12, 20] , should be considered by health funding bodies, given the available data demonstrating their cost effectiveness and positive health outcomes [57] . Collectively, our findings suggest that it is important to use any transient change in beliefs as a potential 'therapeutic window' to encourage the adoption of positive behavioural change, as beliefs and behaviour for consumers with persistent LBP do not necessarily match [43] . In our study cohort, pain catastrophizing scores were lower compared with those previously reported for people with persistent LBP [58] , but higher than those reported for a younger WA urban population with persistent LBP and high disability [43] . Half of the consumers in the present study had elevated fear avoidance beliefs scores, similar to those reported in other LBP populations [59, 60] . The need for these cognitive and emotional factors to be addressed is highlighted given that catastrophizing and elevated fear avoidance beliefs can interfere with the adoption of beneficial health behaviours [61] . In this context, the use of timely cognitive-behavioural group sessions, which appear to provide reassurance, lessen isolation and enable participants to learn strategies from each other and re-engage earlier into the workforce [57] , could align well with the delivery of a community-based LBP management program. The manner in which messages are conveyed to consumers by health professionals should also be considered as our data highlight a proportion of consumers have some level of difficulty understanding health information and communicating with health professionals, while other evidence points to poor quality communication strategies adopted by health professionals in the context of LBP, particularly with consumers who experience persistent LBP [62] .
For treatment of their LBP, consumers accessed primarily general practitioners and physiotherapists or chiropractors, possibly reflecting the available services and accessibility. Notably, almost half of the cohort had also Table 7 Comparison data (mean(SD); baseline and 3 months post-intervention) for responders with persistent low back pain consulted a specialist regarding their persistent LBP, and on most occasions, this would have required them to visit a tertiary facility in Perth. The provision of additional services to assist in reinforcing key health messages and to encourage positive health behaviour could be achieved, in part through community-based educational programs combined delivered by 'virtual' interdisciplinary teams using novel information technologies, or by the provision of reliable, accessible and evidencebased information resources at the community level, a need previously highlighted by consumers [27] . Such innovative solutions could potentially improve health system efficiencies by providing opportunities to simultaneously upskill both health care professionals and consumers and reduce the need for these consumers to travel to tertiary centres, thereby supporting contemporary health policy directions.
An additional and important component of any optimal model of care for the management of persistent LBP is the facilitation of consumer use of active cognitive and behavioural self-management strategies [23] [24] [25] . At baseline, consumers used more active cognitive-behavioural self management strategies than an urban WA population of consumers with persistent spinal pain [25] and more active than passive strategies. Using active strategies to assist in self-managing persistent LBP is important as such approaches substantially reduce the likelihood of consumers having high levels of painrelated disability [23] . Furthermore, adherence to specific self-management strategies can predict reductions in pain, disability and depressive symptoms even after controlling for the moderating effects of catastrophizing, fear-avoidance and pain self-efficacy beliefs [63] . In our study, consumers most frequently employed simple active behavioural approaches that aligned well with their functional limitations, however associated qualitative data from a subset of these consumers suggests that assistance may be required with the adoption and maintenance of long term self management strategies [27] . This may be particularly true for those consumers (up to 71%) reporting difficulty with the broader elements of health literacy, potentially reducing their capacity to engage in positive lifestyle behaviours [27] .
Active self management behaviours did not increase significantly at 3 months, although at baseline use of these strategies was already quite high. Several factors which impinge and encourage uptake of self-management strategies have been identified [23, 64] , and require consideration in the context of our cohort. These can be summarized as follows: 1) limited resources and access to resources; 2) ineffectiveness of pain-relief strategies (evident by those passive conventional strategies chosen by consumers as not helping to relieve their LBP and which included surgery, operations, physiotherapy, chiropractic, acupuncture and medication); 3) time constraints and other life priorities ( [27, 43] ; 4) avoiding activity because of fear of pain exacerbation; 5) a lack of tailoring strategies to meet personal needs (possibly incorporating the lack of coordinated interdisciplinary care or limited access to such services); 6) not being able to maintain the use of strategies after the mSTEPS intervention; 7) physical limitations (reflected in consumers' functional limitations); 8) sub-optimal patientphysician interactions; 9) difficulty in the broader aspects of health literacy.
Standardized evidence-based approaches to chronic health conditions with flexible and tailored self-management and personalized co-care plans could better match consumer needs to resources [65, 66] , although readiness for change [67] and adherence to these evidence-based approaches is important in optimizing patient outcomes [68, 69] . To encourage appropriate service delivery and facilitate the uptake of active self-management and co-care for consumers with persistent spinal pain, we recommend that policy makers and health professionals address the following key considerations: 1) timely provision of integrated evidence-based interdisciplinary co-care [70, 71] ; 2) ensuring the availability of supportive health professionals [72] and carers; 3) providing a menu of different self-management strategies allowing better matching of consumer profiles with appropriate resources to optimize health outcomes [66, 73] ; 4) facilitating adherence to self management [63] and providing reinforcement to help encourage the adoption of positive behavioural change [64, 74] with reference to an operationalized stages of change framework [75] and readiness to adopt self management [67] . To address these changes requires system plasticity at the individual level (preferably using a whole person engagement model, which we term the HOPE model), in primary care (appropriately skilled interdisciplinary workforce), at a community level (community-based training programs), and at a tertiary level (integrated interdisciplinary co-care). The novel use of information technologies may facilitate such system plasticity for the benefit of health consumers living in geographically-isolated areas.
Our study has several limitations and the applicability of these findings to other populations of consumers with persistent LBP may be limited because of the following factors: a randomized controlled trial would strengthen the study design, as currently the lack of a control group precludes a comparison of the natural time course of outcome measures with change specifically attributed to mSTEPS; data were based on self-report measures; a modest sample size (therefore we cannot control reliably for potential confounding factors like socio-economic status, high and low disability); responder bias (response rate of 49%); and selection bias (consumers in this study were predominantly female (68.8%) and educated (62% had completed high school)). Additionally, consumers were self-referred to mSTEPS and their motivations for attending this educational intervention may differentiate them from consumers not seeking care for persistent LBP.
Conclusions
The implementation of health policy through a consumeroriented intervention, set within a contemporary pain management evidence-based framework, can be successfully delivered within primary care. In order to focus management on the whole person and to encourage positive consumer health behaviour, appropriate post-intervention support systems, including access to health services and to appropriately skilled workforce, are recommended. Our findings highlight the need for health delivery change if the current best research in spinal pain is to be effectively and sustainability translated from policy into practice for consumers with persistent LBP living in remote areas.
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